A Gram-positive, non-motile, rod-or coccoid-shaped Microbacterium-like bacterium, designated strain T , was isolated from soil of Dokdo, Korea, and its exact taxonomic position was investigated by using a polyphasic approach. Strain DS-66 T grew optimally at 30 6C and pH 6.5-7.0 in the presence of 0.5-1.0 % (w/v) NaCl. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain DS-66 T belonged to the genus Microbacterium. Strain DS-66 T had a peptidoglycan type based on B2b with partial substitution of glutamic acid by 3-hydroxy glutamic acid (Glu/Hyg-Gly-D-Orn), and galactose, rhamnose and ribose as whole-cell sugars. T were investigated by using routine cultivation on trypticase soy agar (TSA; Difco) at 30 u C. Cell morphology was examined by using light microscopy (E600; Nikon) and transmission electron microscopy (CM-20; Philips). Flagellation was determined by using transmission electron microscopy on cells from exponentially growing cultures negatively stained with 1 % (w/v) phosphotungstic acid. Grids were examined after being air-dried. The Gram reaction was determined by using the bioMérieux Gram stain kit according to the manufacturer's instructions. Growth at various temperatures (4, 10, 15, 20, 25 and 28 uC, and from 30 to 40 uC in 1 u C increments) was measured on TSA. To investigate tolerance to NaCl, trypticase soy broth (TSB) was prepared according to the formula of the Difco medium and NaCl concentrations were varied [0.5 % (w/v) and 1.0-7.0 % (w/v) at increments of 1.0 %]. The pH range for growth was determined in nutrient broth (Difco) that was adjusted to various pH values (pH 4.5-10.5 at intervals of 0.5 pH
The genus Microbacterium was proposed by Orla-Jensen (1919) ; at the time of writing, the genus comprised 50 species with validly published names, including several described since 2006: Microbacterium koreense , M. paludicola , M. aoyamense, M. deminutum and M. pumilum (Kageyama et al., 2006) , M. indicum (Shivaji et al., 2007) , M. sediminicola and M. marinilacus (Kageyama et al., 2007) , M. ginsengisoli (Park et al., 2008) and M. hatanonis (Bakir et al., 2008) . Here we report on the taxonomic characterization of a Microbacterium-like strain, designated T , which was isolated from soil of Dokdo, Korea.
Strain T was isolated by using the standard dilution plating technique at 25 u C by using 106 diluted nutrient agar (Difco). The type strains of three recognized Microbacterium species were used as reference strains: Microbacterium hominis DSM 12509 T and Microbacterium trichothecenolyticum DSM 8608 T were obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany and Microbacterium xylanilyticum KCTC 19079 T was obtained from the Korean Collection for Type Cultures, Taejon, Korea. The morphological, physiological and biochemical characteristics of strain T were investigated by using routine cultivation on trypticase soy agar (TSA; Difco) at 30 u C. Cell morphology was examined by using light microscopy (E600; Nikon) and transmission electron microscopy (CM-20; Philips). Flagellation was determined by using transmission electron microscopy on cells from exponentially growing cultures negatively stained with 1 % (w/v) phosphotungstic acid. Grids were examined after being air-dried. The Gram reaction was determined by using the bioMérieux Gram stain kit according to the manufacturer's instructions. Growth at various temperatures (4, 10, 15, 20, 25 and 28 uC, and from 30 to 40 uC in 1 u C increments) was measured on TSA. To investigate tolerance to NaCl, trypticase soy broth (TSB) was prepared according to the formula of the Difco medium and NaCl concentrations were varied [0.5 % (w/v) and 1.0-7.0 % (w/v) at increments of 1.0 %]. The pH range for growth was determined in nutrient broth (Difco) that was adjusted to various pH values (pH 4.5-10.5 at intervals of 0.5 pH units) prior to sterilization by the addition of HCl or Na 2 CO 3 . Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on TSA and on TSA supplemented with potassium nitrate (0.1 %, w/v). Catalase and oxidase activities and hydrolysis of casein, gelatin, hypoxanthine, starch, Tweens 20, 40, 60 and 80, tyrosine, urea and xanthine were determined as described by Cowan & Steel (1965) . Hydrolysis of aesculin and reduction of nitrate were studied as described by Lányí (1987) . Susceptibility to antibiotics was tested on TSA plates using antibiotic discs containing the following compounds: polymyxin B (100 U), streptomycin (50 mg), penicillin G (20 U), chloramphenicol (100 mg), ampicillin (10 mg), cephalothin (30 mg), gentamicin (30 mg), novobiocin (5 mg), tetracycline (30 mg), kanamycin (30 mg), lincomycin (15 mg), oleandomycin (15 mg), neomycin (30 mg) and carbenicillin (100 mg). Utilization of various substrates, enzyme activities, and other physiological and biochemical properties were tested by using the API 20E, API 20NE, API 50 CH and API ZYM systems (bioMérieux); utilization of various substrates was determined by inoculating API 20NE and API 50 CH strips with cells suspended in AUX medium (bioMérieux).
Cell biomass for DNA extraction and for analyses of cellwall components, isoprenoid quinones and polar lipids was obtained from cultures grown by shaking at 150 r.p.m. in TSB at 30 u C. Chromosomal DNA was isolated and purified according to the method described by Yoon et al. (1996) , with the exception that RNase T1 was used in combination with RNase A to minimize contamination with RNA. The 16S rRNA gene was amplified by PCR by using two universal primers as described previously (Yoon et al., 1998) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . The DNA G+C content was determined according to the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed and the resultant nucleotides were analysed by reversed-phase HPLC. The presence or absence of diaminopimelic acid in the peptidoglycan was determined by using the method described by Komagata & Suzuki (1987) . Preparation of cell walls and determination of peptidoglycan structure were carried out by using methods described by Schleifer & Kandler (1972) , MacKenzie (1987) and Groth et al. (1996) . Whole-cell sugars were determined as described by Komagata & Suzuki (1987) . The cell-wall acyl type was determined as described by Uchida & Aida (1984) . Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and were analysed by using reversed-phase HPLC on a YMC ODS-A (25064.6 mm) column. Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and were identified by two-dimensional TLC followed by spraying with appropriate detection reagents (Minnikin et al., 1984; Komagata & Suzuki, 1987) . For fatty acid methyl ester analysis, cell mass of strain DS-66 T was harvested from TSA plates after incubation for 7 days at 30 u C. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the MIDI/ Hewlett Packard Microbial Identification System (Sasser, 1990) . DNA-DNA hybridization was performed fluorometrically according to the method of Ezaki et al. (1989) by using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained in each sample were excluded, and the means of the remaining three values were quoted as levels of DNA-DNA relatedness.
Morphological, cultural, physiological and biochemical characteristics of strain T are given in the species description below or are shown in Table 1 . The almostcomplete 16S rRNA gene sequence of strain DS-66 T determined in the present study comprised 1447 nt, representing approximately 96 % of the Escherichia coli 16S rRNA gene sequence. In the phylogenetic tree based on the neighbour-joining algorithm, strain T fell within the radiation of the cluster comprising Microbacterium species ( Fig. 1 Under the condition of total hydrolysis (4 N HCl, 16 h at 100 u C), the total hydrolysate of the peptidoglycan of strain T contained the amino acids ornithine, alanine, glycine, homoserine, glutamic acid and 3-hydroxy glutamic acid (Hyg). In addition, traces of threonine were detected. Quantitative analysis of the peptidoglycan amino acids by TLC, two-dimensional TLC and GC (Schleifer, 1985; MacKenzie, 1987; Groth et al., 1996) showed that strain DS-66 T contained alanine, glycine, threonine, homoserine, ornithine and glutamic acid at a ratio of approximately 1.5 : 4.9 : 0.2 : 1.5 : 0.6 : 1.0. The amount of 3-hydroxy glutamic acid could not be quantified. Dinitrophenylation of the peptidoglycan revealed that D-ornithine represents the N terminus of the interpeptide bridge. From these data, it was concluded that strain T has peptidoglycan type B2b with partial substitution of glutamic acid by 3-hydroxy glutamic acid (Glu/Hyg-Gly-D-Orn), as described by Schleifer & Kandler (1972) . The amino acids in positions 1 and 3 were glycine and L-homoserine, respectively. The acyl type of the muramic acid was glycolyl. Cell-wall sugars were galactose, rhamnose and ribose. The predominant menaquinones detected in strain DS-66 T were MK-13, MK-12 and MK-14, at a peak area ratio of approximately 64, 17 and 12 %, respectively. Major polar lipids detected in strain DS-66 T were diphosphatidylglycerol, phosphatidylglycerol, an unidentified phospholipid and an unidentified glycolipid. Fatty acids comprising more than 0.5 % of the total for strain DS-66 T were as follows: branched fatty acids anteiso-C 15 : 0 (50.3 %), anteiso-C 17 : 0 (15.9 %), iso-C 17 : 0 (10.3 %), iso-C 16 : 0 (10.2 %), iso-C 15 : 0 (5.7 %), iso-C 18 : 0 (3.7 %), anteiso-C 19 : 0 (0.8 %) and iso-C 14 : 0 (0.8 %); and straight-chain fatty acids C 16 : 0 (1.0 %) and C 18 : 0 (0.8 %). This fatty acid profile was similar to those of recognized Microbacterium species (Takeuchi & Hatano, 1998a, b; Kim et al., 2005; Kageyama et al., 2006; Lee et al., 2006) . The DNA G+C content of strain DS-66 T was 69.9 mol%. Based on the results of phylogenetic and chemotaxonomic investigations, it is clear that strain T is a member of the genus Microbacterium (Takeuchi & Hatano, 1998a T represents a genomic species that is distinct from M. xylanilyticum, M. hominis and M. trichothecenolyticum (Wayne et al., 1987) . Strain DS-66 T could also be distinguished from these three recognized Microbacterium species based on differences in several phenotypic properties, as shown in Table 1 . The phylogenetic distinctiveness of strain T , together with genetic distinctiveness and differential phenotypic properties, is sufficient to Takeuchi & Hatano (1998b) , but 70.9 mol% in Kim et al. (2005) . permit the allocation of this strain to a species that is separate from recognized species of the genus Microbacterium (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . Therefore, on the basis of the data presented, strain DS-66 T is considered to represent a novel species of the genus Microbacterium, for which the name Microbacterium insulae sp. nov. is proposed.
Description of Microbacterium insulae sp. nov.
Microbacterium insulae (in.su9lae. L. fem. gen. n. insulae of an island, where the type strain was isolated).
Cells are Gram-positive, non-motile, non-spore-forming rods or cocci (0.2-0.560.5-1.8 mm). Colonies on TSA are circular, convex, smooth, glistening, yellow and 1.5-2.0 mm in diameter after 7 days incubation at 30 u C. Optimal temperature for growth is 30 u C. Growth occurs at 20 and 38 uC, but not at 15 or 39 uC. Optimal pH for growth is between 6.5 and 7.0; growth occurs at pH 5.5 and 8.0, but not at pH 5.0 or 8.5. Growth occurs in the presence of 0-5.0 % (w/v) NaCl with an optimum of 0.5-1.0 % (w/v). Anaerobic growth does not occur on TSA or on TSA supplemented with nitrate. Cell-wall peptidoglycan type is B2b with partial substitution of glutamic acid by 3-hydroxy glutamic acid (Glu/Hyg-Gly-D-Orn). The amino acid in position 3 of the peptidoglycan is L-homoserine. The acyl type of the muramic acid is glycolyl. Cell-wall sugars are galactose, rhamnose and ribose. Predominant menaquinones are MK-13, MK-12 and MK-14. Major fatty acids (.10 % of the total) are anteiso-C 15 : 0 , anteiso-C 17 : 0 , iso-C 17 : 0 and iso-C 16 : 0 . Major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, an unidentified phospholipid and an unidentified glycolipid. The DNA G+C content of the type strain is 69.9 mol% (determined by HPLC). Other phenotypic characteristics are given in Table 1 .
The type strain, DS-66 T (5KCTC 19247 T 5CCUG 54523 T ), was isolated from soil of Dokdo, Korea. 
